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This paper incorporates the monetary policy function and uncovered interest parity in examining the impacts of changes in major macroeconomic variables on real GDP in Romania. A lower ratio of government consumption spending to GDP, an appreciation of the expected real effective exchange rate, a lower world real interest rate, more world output, and a lower inflation rate would raise real GDP. Hence, fiscal prudence is needed, and the conventional approach of real depreciation to stimulate exports and raise real output does not apply to Romania.
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The recent global financial crisis and worldwide recession has affected many transition economies including Romania. We have seen declining output, wages, sales, and international trade, rising unemployment, continual government deficits, a weaker Romanian leu against the U.S. dollar, financial market vulnerability to external shocks, and declining stock values (Monthly Bulletin, National Bank of Romania, 2009a). According to the forecast of Romania’s economy in 2009 by the International Monetary Fund (2009), its real GDP would decline 4.1%, and domestic demand would drop 8.2%. Its unemployment rate would rise from 4.0% in 2008 to 8.9%. The government would have a budget deficit of 4.6% of the GDP, and the gross public debt as percent of GDP would rise from 20.1% in 2008 to 23.6%. The current account balance, the merchandise trade balance, and the capital and financial account balance as a percent of GDP would be -7.5%, -7.1%, and -2.3%, respectively. 




There are several recent studies examining fiscal policy, monetary policy, exchange rate policy, convergence, and other macroeconomic relations for Romania and its neighboring countries. Radulescu (2003) reviewed Romania’s fiscal policy in the 1990s and found that Romania had incurred very large quasi-fiscal deficits, followed an unsustainable fiscal policy particularly up to 1996, and has made improvements recently. 
	Andronescu, Mohammadi, and Payn (2004) showed that real money demand was affected by real income, the domestic interest rate, and the depreciation of the Romanian leu. Hence, monetary easing or tightening leading to a lower or higher interest rate is expected to affect real money demand. Teiman (2004) revealed that the effect of the monetary policy rate on other market interest rates and inflation in Romania was evident  and consistent with other Central European countries. Gabor (2008) reviewed the change in the monetary policy regime from targeting monetary aggregates in 1990 to targeting inflation in 2005 and argued that the new monetary policy was inconsistent with the conditions of Romania’s economy. Kasman, Kirbas-Kasman, and Turgutlu (2008) found that there was monetary policy convergence between the German interest rate and the interest rates in Romania and the other five neighboring countries and that the uncovered interest parity (UIP) hypothesis can be rejected for Romania and other selected countries. Sideris (2008) found evidence that if we did not incorporate the intervention effect of the central banks in Romania and the other five Central and Eastern European countries to smooth exchange rate volatility or pursue a monetary rule, it would influence the ability to detect the behavior of the real exchange rate based on PPP in the long run. 
	Karfakis (2003) examined the behavior of the leu/dollar exchange rate during the hyperinflation period and found that significant increases in the money supply and inflation caused the leu to depreciate and that higher real income caused the leu to appreciate. Hence, the monetary model applied to the RON/USD exchange rate. Gueorguiev (2003) indicated that the exchange rate pass-through in Romania was fast and large, accounted for a large portion of inflation, was larger for the RON/USD exchange rate than other exchange rates, and had moderated based on the PPI.
	Kutlu and Kavrukkoca (2007) showed that between Romania or Turkey and Germany, none of the convergence criteria was attained, that between Croatia and Germany, there was evidence of nominal convergence in the interest rates and the deficit/GDP ratios, and that between Bulgaria and Germany, the deficit/GDP ratios were cointegrated. 




Suppose that aggregate spending is determined by real output, the real interest rate, government spending, government tax revenues, the real exchange rate, and world output, that the real interest rate is a function of the inflation gap, the output gap, the exchange rate gap, and the world real interest rate, and that the real exchange rate is determined by the real interest rate differential and the expected real exchange rate. Applying Romer (2000, 2006) and Taylor (1993, 1999, 2001), we can express the open-economy IS function, the extended monetary policy function, and uncovered interest parity as:
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where
	Y	= real GDP,
	R	= the real interest rate,
	G	= government spending,
	T	= government tax revenues,
	E	= the real effective exchange rate (An increase means real 				               appreciation.)
		= world output,
		= the inflation rate,
		= the world real interest rate,
		= the expected real effective exchange rate, and
		= parameters.
	Solving for Y, R, and E simultaneously, we have the equilibrium real output as:

	                                   		                   (4)

	The Jacobian for the three endogenous variables has a positive value and is given by:

	                        	       (5)

	More government deficit spending is expected to raise the equilibrium real GDP:

	          	       (6)

	Note that deficit-financed government spending may not be effective due to Ricardian equilence hypothesis, crowding-out, uncertainties, and other reasons (Barro, 1989; Taylor, 2000). An appreciation of the expected real effective exchange rate may increase or reduce the equilibrium real GDP due to the possible negative effect on net exports and positive effect on aggregate spending after monetary easing caused by real appreciation: 

	                        	           	       (7)

	The impact of a higher world real interest rate on the equilibrium real GDP is ambiguous due to the positive effect caused by real depreciation and the negative effects partly caused by a higher real interest rate if the National Bank of Romania responds to the world real interest rate positively: 

	          	       (8)

	A higher world output is expected to raise the equilibrium real GDP whereas a higher inflation rate would cause the equilibrium real GDP to decline:
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4. Data Sources and Empirical Results
	
The source of the data came from the International Financial Statistics published by the International Monetary Fund. Real GDP is expressed in millions with year 2000 as the base year. Due to lack of complete data for government deficit, the ratio of government consumption spending to nominal GDP is used as a proxy for fiscal policy. The expected real effective exchange rate is the lagged real effective exchange rate based on a trade-weighted measure. An increase in the value means an appreciation, and vice versa. The world real interest rate is represented by the U.S. federal funds rate minus the inflation rate in the U.S. Industrial production index for advanced countries with year 2000 as the base year is selected to represent world output. Due to highly seasonal variations of real GDP, three seasonal dummy variables, Q1, Q2, and Q3, are included in the estimated regression. The sample ranges from 1998.Q1 to 2008.Q4.  
	The Breusch-Godfrey serial correlation LM test is performed first. When one lag is selected, the F-statistic and the Obs*R2 statistic are estimated to be 4.680 and 5.323, respectively. Compared with their critical values, the lack of serial correlation can be rejected at the 5% level. When two lags are chosen, the lack of serial correlation can be rejected at the 5% or 10% level. The White heteroskedasticity test is performed next. The F-statistic and the Obs*R2 statistic are calculated to be 2.124 and 21.088, respectively. Because they are greater than the critical values, the lack of heteroskedasticity can be rejected at the 5% or 10 level. Because of the existence of both serial correlation and heteroskedasticity, the Newey-West (1987) method is employed in empirical work in order to yield consistent estimates for the covariance and standard errors so that hypothesis tests will be valid.  
	Table 1 presents estimated coefficients, t-statistics, adjusted R2, and other related statistics. The log scale is used except for the variables for zero or negative values. As shown, 97.4% of the variation in real GDP can be explained by the right-hand side variables. All the coefficients are significant at the 1% or 5% level. The equilibrium real GDP is positively associated with the appreciation of the expected real effective exchange rate and world output and negatively affected by the ratio of government consumption spending to nominal GDP, the U.S. real federal funds rate, and the inflation rate. The coefficients of all the dummy variables have the negative and significant sign at the 1% level, suggesting that real GDP in the first, second, and third quarters is less than that in the fourth quarter due to the seasonal effect. The mean absolute percent error (MAPE)  is estimated to be 2.806.




Estimated Regression of log(Y) for Romania: 1998.Q1 – 2008.Q4








Q1				-0.545		          -24.247








Sample size (N)		      44
















	There are several comments. The negative and significant coefficient of the ratio of government consumption spending to GDP suggests that prudent fiscal policy would be appropriate. Second, the conventional wisdom to devalue a currency to stimulate net exports and aggregate expenditures would not apply to Romania. Instead, an appreciation of the expected real effective exchange rate would increase real GDP. Third, a higher world real interest rate would reduce Romania’s real GDP partly because the National Bank of Romania would respond positively to the higher world real interest rate by raising its own monetary policy rate. Fourth, a higher inflation rate would hurt real output mainly because the National Bank of Romania would raise the real interest rate to pursue inflation target, thus slowing down consumption and investment expenditures.
	Several different versions are considered to determine the robustness of empirical results. When the EU real refinancing rate replaces the U.S. real federal funds rate, its coefficient is negative and significant at the 10% level. The adjusted R2 is slightly less than that in Table 1. The mean absolute percent error of 3.010 is slightly greater that reported in Table 1. When the regression includes both real interest rates for the U.S. and the EU, the EU real interest rate is negative but insignificant whereas the U.S. real interest rate is negative and significant, partly due to a high degree of multicollinearity. When the expected real exchange rate of the leu against the U.S. dollar is used to replace the expected real effective exchange rate, its coefficient is negative and significant at the 1% level. The adjusted R2 of 0.978 is slightly greater than 0.974 in Table 1 where the expected real effective exchange rate is used.  Other results are similar. To save space, these results are not printed here and will be available upon request. 


5. Summary and Conclusions
	
This paper has examined the response of short-term output fluctuations to major macroeconomic variables. The theoretical model considers the open-economy IS function, the monetary policy function, and uncovered interest parity. Comparative-static analysis suggests that a change in the expected real effective exchange rate or the world real interest rate may affect the equilibrium real GDP positively or negatively. The results show that a lower ratio of government consumption spending to nominal GDP, a higher expected real effective exchange rate, a lower world real interest rate, a higher world output, and/or a lower inflation rate are expected to increase real GDP. Hence, relatively low world real interest rates and the expected world economic recovery would help increase real GDP whereas expected real depreciation of the leu would hurt real GDP. The ratio of government deficit to GDP needs to decrease to below 3.0% to meet the EU convergence criterion, and the inflation rate needs to decline to meet the established inflation target range between 2.5% and 4.5%.  
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Rad obrađuje funkciju monetarne politike i nepokriven kamatni paritet pri proučavanju utjecaja promjena glavnih makroekonomskih varijabli na stvarni BDP u Rumunjskoj. Manji omjer državne potrošnje u odnosu na BDP, aprecijacija očekivanog realnog efektivnog tečaja, manje svjetske realne kamatne stope, veća svjetska proizvodnja i manja stopa inflacije povećati će realni BDP. Iz tog razloga je potrebna fiskalna opreznost tako da konvencionalni pristup realne deprecijacije kako bi se stimulirao izvoz i povećala realna proizvodnja nije primjenjiv u Rumunjskoj.
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